Purpose Little is known about what triggers an episode of low back pain (LBP) in those presenting to primary care. Previous studies of risk factors have focused on specific occupational settings and work conditions. No study has asked primary care clinicians to consider what triggers an episode of sudden-onset LBP in patients presenting to them for care. The purpose of this study, therefore, was to describe the short-and long-term factors that primary care clinicians consider important in triggering a sudden episode of acute LBP. Methods One hundred and thirty-one primary care clinicians who were recruiting patients with LBP to a large observational study were invited to participate. A questionnaire was designed to obtain information about the clinician's characteristics, profession and clinical experience. We also asked clinicians to nominate the five shortand five long-term exposure factors, most likely to trigger a sudden episode of acute LBP, based on their experience. Descriptive statistics and frequency distributions were used to describe clinician's characteristics and the frequencies of the main risk factor categories were reported. Results Based on the views of 103 primary care clinicians, biomechanical risk factors appear to be the most important short-term triggers (endorsed by 89.3 % of clinicians) and long-term triggers (endorsed by 54.2 % of clinicians) for a sudden episode of acute LBP. Individual risk factors were endorsed by 39 % of clinicians as important long-term triggers, while only 6.4 % of clinicians considered them important short-term triggers. Other risk factors, such as psychological/psychosocial and genetic factors, were not commonly endorsed as risk factors for an episode of LBP by primary care clinicians. Conclusions This study shows that primary care clinicians believe that biomechanical risk factors are the most important short-term triggers, while biomechanical and individual risk factors are the most important long-term triggers for a sudden onset of LBP. However, other risk factors, such as psychological/psychosocial and genetic, were not commonly endorsed as risk factors for an episode of LBP by primary care clinicians. Results of this study are based on primary care clinicians' views and further investigation is needed to test the validity of these suggested risk factors.
Introduction
Low back pain (LBP) is the most common musculoskeletal condition affecting approximately 80 % of the adult population at least once during their lifetime [1, 2] . LBP troubles are the fifth most frequent reason for a visit to a primary health care clinician in the USA and the seventh most frequent reason in Australia [3, 4] . In Australia back pain is the health condition that carries the greatest burden when considering lives lived with disability [5] . The global burden of the condition is enormous and includes high costs with medical care, loss of productivity and indemnity payments [6] . Despite this, investigation into risk factors for LBP is in a developing stage when compared with other common conditions such as cardiovascular disease and cancer [7] . A better understanding of factors that trigger an episode of LBP may provide important insights into the prevention and management of this condition.
LBP is a complex condition with many factors believed to contribute to its onset [8] . These factors can be aggregated into a smaller number of categories [9] including biomechanical factors (regular lifting, exposure to vibration, physically demanding jobs, bending and twisting, pushing and pulling heavy loads, awkward posture) [2, [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] , psychological/psychosocial factors (job satisfaction, local support in the workplace, depression, job control, stress) [2, 7, 9, 16, [19] [20] [21] [22] [23] [24] [25] and individual risk factors (sedentary lifestyle, age, smoking, gender, obesity, poor general health, marital status, pregnancy) [2, 7, 9, 12, 13, 20, 21, 23, [26] [27] [28] [29] [30] [31] . Past studies have investigated many of these factors and their relationship to LBP. A few studies have also investigated genetic risk factors [7, 29, 32] . Interestingly, only a small number of studies have examined risk factors across all four risk factor categories.
While there are many studies of risk factors for LBP [9, 33, 34] , most knowledge stems from studies focused on specific occupational groups and working conditions [8-10, 12-19, 23] . Although studies conducted in occupational settings may reveal important risk factors for work-related back pain, these risks may not be relevant to other populations such as those drawn from primary care. In addition, previous studies of LBP have been criticised as being too narrowly focused on only one or perhaps two of the categories of individual, biomechanical, psychological/psychosocial and genetic aspects of the problem [12] .
Little is known about the causes of LBP in the general population who present to primary care. The starting point in evaluating risk factors for LBP in primary care is the identification of putative risk factors that need to be investigated. Interviewing primary care clinicians who frequently manage patients with LBP can provide insight into what may be the most common triggers for this condition. The aim of this study, therefore, was to describe the most likely risk factors involving short-and long-term exposure that primary care clinicians believe could trigger a sudden episode of acute LBP.
Materials and methods
Data for this study were provided by clinicians recruiting participants to the TRIGGERS case crossover study [35] . TRIGGERS is an observational study and was designed to quantify the transient increase in risk of a sudden episode of LBP associated with acute exposure to a range of common physical and psychological factors [35] .
Study sample
Participants in the study were 131 primary care clinicians (physiotherapists and chiropractors) who were recruiting patients for the TRIGGERS study from October 2011 to November 2012 in NSW, Australia.
Recruitment
Clinicians were contacted and invited to participate by e-mail. In the e-mail, we attached the invitation letter, consent form and a one-page questionnaire. The invitation letter consisted of a brief explanation of the study methods and aims. Clinicians who consented to participate were instructed to answer the one-page questionnaire based on their clinical experience and send it back to the research team. Clinicians who had not responded within 2 weeks were contacted by a study researcher and again invited to participate. Ethical approval for the study was granted by the University of Sydney Human Research Ethics Committee.
Data collection
A one-page self-administered questionnaire was designed to obtain information about the clinician's characteristics (gender, age and address), profession (physiotherapist or chiropractor) and clinical experience (years as practising clinician and years managing LBP). Two items were used to measure their beliefs about triggers for LBP. These were:
1. Based on your clinical experience, list what you consider to be the five most likely factors involving short-term exposure that are triggers for a sudden episode of acute low back pain? 2. Based on your clinical experience, list what you consider to be the five most likely factors involving long-term exposure that increase the risk of a sudden episode of acute low back pain?
All questionnaires were returned by e-mail and the answers entered in the study database.
Risk factors categories
We developed descriptive categories to code the free text responses based upon published risk factor studies. A search from the earliest record to January 2013 was undertaken on PubMed to identify relevant studies using the following keywords: low back pain, backache, lumbago, risk factors, causality, aetiology and epidemiology. Abstracts were retrieved and examined. Reported risk factors were extracted and entered into a table. Figure 1 describes the categories we developed including main category (or aggregate label) and the sub-categories (Table 1) .
Coding short-and long-term risk factors
Two researchers individually coded the free text answers about short-and long-term exposures that may be a trigger for a sudden episode of acute LBP. The free text responses were first coded into five main categories ( Fig. 1 The same researchers then coded the free text responses into sub-categories. Each nominated risk factor was only classified once into a main category and a sub-category (e.g. 1: Smoking was first categorised as an ''individual risk factor'' and then sub-categorised into ''smoking''. e.g. 2: Golf was first categorised as a ''biomechanical risk factor'' and then sub-categorised into ''sport injuries''). In case of disagreement, a third researcher was consulted and a decision was made by consensus.
Statistical analysis
To check the reliability of the coding of free text data, we compared the independent coding of the two researchers. Inter-rater reliability was expressed using percentage exact agreement and Cohen's kappa [36] for the main categories and sub-categories.
Descriptive statistics and frequency distributions were calculated to describe the characteristics of the clinicians and the frequencies that the main risk factor categories were reported (individual, biomechanical, psychological/ psychosocial, genetic and other risk factors).
The clinicians' endorsement of various categories of triggers (main categories and sub-categories) was examined using the Chi-squared (v 2 ) statistic. All analyses were performed using the statistical package SPSS for Windows version 21 (SPSS, Inc., Chicago, IL) with a significance level set at 0.05.
Results
Of the 131 clinicians invited to participate in the study, 103 (79 %) completed the questionnaire. The characteristics of the participating clinicians are described in Table 2 . The mean age was 43 years (range 23-65), clinical experience managing LBP was 18 years (range 1-40) and slightly more were male (55 %).
In general, the reliability between the two independent researchers who coded the short-and long-term risk factor categories was very good ( Table 2 ). The observed agreement ranged from 89 to 99 % and the inter-rater reliability ranged from substantial (j = 0.71) to almost perfect agreement (j = 0.95) [36] .
Short-and long-term main categories risk factors Table 3 lists the frequency of endorsement of the main short-and long-term risk factor categories. Based on the views of 103 primary care clinicians, biomechanical risk factors appear to be the most important short-term triggers (endorsed by 89.3 % of clinicians) and long-term triggers (endorsed by 54.2 % of clinicians) for a sudden episode of acute LBP. Individual risk factors were endorsed by 39 % of clinicians as important long-term triggers, while only 6.4 % of clinicians considered them important short-term triggers. Only one clinician reported genetics (0.2 %) as a long-term risk factor for acute LBP. Chi-square tests confirmed a significant difference in proportions of the main short-and long-term risk factor categories (v 2 = 180.70, p \ 0.001). While biomechanical factors were considered the most important short-and long-term risk factors, individual factors were endorsed far more commonly as long-term risk factors. Short-and long-term sub-categories risk factors Table 4 lists the frequency of endorsement of short-and long-term sub-category risk factors for acute LBP. Lifting (17.5 %) was the most frequently endorsed short-term subcategory risk factor, followed by prolonged sitting (9.1 %) and physical trauma (8.9 %). For long-term sub-category risk factors, prolonged sitting (13.4 %) was most frequently endorsed followed by lifting (10.9 %) and physical inactivity (9.1 %). Similarly to the analysis of the main categories, the Chi-square test (v 2 = 360.456, p \ 0.001) suggested that there was a difference between short-and long-term subcategory risk factors. Obvious sub-category differences included physical trauma and physical inactivity for short and long term; physical trauma was endorsed more frequently as a short-term risk factor, while inactivity was endorsed more commonly as a long-term risk factor.
Discussion

Statement of principal findings
Based on the opinions of 103 primary care clinicians, the most important main short-and long-term risk factors to trigger an episode of sudden acute LBP are biomechanical (89.3 and 54.2 %, respectively) and individual risk factors (6.4 and 39 %, respectively). Surprisingly, other risk factors, such as psychological/psychosocial and genetic factors, were not commonly endorsed as risk factors for an episode of LBP by primary care clinicians. Some of the most frequently reported short-and long-term sub-categories to trigger a sudden episode of acute LBP are lifting (17.5 and 10.9 %, respectively) and prolonged sitting (9.1 and 13.4 %, respectively).
Strengths and weaknesses of the study
We were able to interview a considerable number of experienced primary care clinicians currently treating patients with LBP. In addition, we identified a range of factors that are considered triggers involving short-and long-term exposures. The reliability between the two independent researchers who coded the short-and longterm risk factor categories was very good with the interrater reliability ranging from substantial to almost perfect agreement [36] . However, the results of the study are based on primary care clinicians' views and further investigation is needed to test the validity of these suggested risk factors.
Comparison to others studies To our knowledge, this is the first observational study that has interviewed primary care clinicians to determine their views on short-and long-term triggers for a sudden episode of acute LBP in the general population. Most of the previous studies on risk factors for LBP tended to focus on specific triggers and included samples from occupational settings. There is a research focus on biomechanical [2, [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] , psychological/psychosocial [2, 7, 9, 16, [19] [20] [21] [22] [23] [24] [25] and individual risk factors [2, 7, 9, 12, 13, 20, 21, 23, [26] [27] [28] [29] [30] [31] for LBP; however, only a few studies investigated risk factors from all domains together [7] . Findings from our study suggest that the views of clinicians are as variable as in the evidence found in the literature. Our study found that biomechanical risk factors, such as lifting, prolonged sitting and bending, were considered by primary care clinicians to be important risk factors for the onset of LBP, in accordance with previous studies [10, 15, 26, 37] . On the other hand, individual risk factors, such as physical inactivity, have only weak support in the literature as a risk factor for developing LBP [27, 29] . This is in contrast to the study clinicians who considered physical inactivity as a common long-term risk factor for LBP. Although psychological/psychosocial and genetic risk factors did not appear to be endorsed strongly by the primary care clinicians interviewed in this study, there is strong evidence in the literature suggesting the opposite [12, 22, 37] . However, this inconsistency between the present study and the literature may be due to the different settings in which the studies were performed and/or clinician's lack of awareness about the importance of psychological risk factors. Psychological/psychosocial factors may be more important in occupational settings than in primary care. Conversely, individual risk factors may be more important in primary care settings than occupational settings.
Meaning of the study: possible mechanisms and implications for clinicians
Based on the opinion of primary care clinicians, the most likely short-term risk factors for triggering an episode of LBP are, by far, the biomechanical risk factors and the most likely causes involving long-term exposure are individual and biomechanical risk factors. This is somewhat inconsistent with the literature [27, 29] . The reasons why experienced clinicians think such factors are important may be due to the fact that they are seeing a general sample of the population, while previous studies tend to focus on occupational settings. One other reason may be that primary care clinicians have limited expertise in assessing psychosocial/psychological and genetic factors as likely triggers for an onset of LBP.
A better understanding of the most endorsed risk factors for LBP in primary care will help clinicians to improve patient treatment and also provide important advice in prevention of future LBP episodes.
Unanswered questions and future research
Future studies should investigate risk factors for LBP in samples of the general population and simultaneously investigate all main categories of risk factors found to trigger an episode of LBP (individual, biomechanical, psychosocial/psychological, genetic and others risk factors). There is also a need to investigate the combination of two or more risk factors. Previous studies have confirmed that a combination of two or more risk factors (i.e. poor posture, repetitive lifting and high job strain) are commonly identified in the same individual [23] . Increasing our understanding of what triggers an episode of LBP will enable us to design better prevention programs. Future research could involve the modification of endorsed triggers in a clinical trial to determine the effectiveness in reducing future episodes of LBP. In addition, there is a need to determine whether psychological/psychosocial features are important risk factors in the primary care setting using rigorous prospective cohort designs.
Conclusions
Based on primary care clinicians' opinion, biomechanical risk factors are the most important short-term triggers, while biomechanical and individual risk factors are the most important long-term triggers for sudden-onset LBP. Psychological/psychosocial and genetic risk factors were not considered important risk factors by primary care clinicians. Findings from this study should be further investigated to better understand short-and long-term exposures that are triggers for an acute sudden episode of LBP. This information will help inform LBP prevention programs.
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